Solutions Key

.M Triangle Congruence

ARE YOU READY? PAGE 213

1. F 2.D
3.B 4. A
5.E 6. 35°
7. 90°
8-11. Check students’ drawings.
12.%x+7=25
=7 =7
Ox=18
2(18)
=———=4
9
2 4
13.3x—-== =
"3 '3
3x=2
=2
X=3
1 12
14. x— == —=
i
"5 5
_18_,8
=5 7%
_ 21 a
15, 2y= 5y—=— 16. tis 3 times m.
2 t=3m
-5 =5y -
-2
3y = 5
=131
y=5=33
17. Twice xis 9 ft. 18. 53° + twice yis 90°.
2x=9 53 + 2y =90
19. Price ris price pless  20. Half jis b plus 5 oz.
25. 1.
—j=b+5
r=p-25 2’

4-1 CLASSIFYING TRIANGLES,
PAGES 216-221

CHECKIT OUT!

1. ZFHG and ZEHF are complementary.
mZ£FHG + mZEHF = 90°
mZFHG + 30° = 90°
mZFHG = 60°
All 4 are equal. So AFHG is equiangular by
definition.

2. AC=AB=15
No sides are congruent. So AACD is scalene.
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3. Step 1 Find the value of y.

FG = GH
FG = GH
3y—4=2y+3
3y =2y+7
y=7
Step 2 Substitute 7 for y.
FG=3y—4 GH=2y+3
=3(7)—4=17 =2(7)+3=17
FH=5y— 18
=5(7)—-18=17
4a. P=3(7) =21in. b. P=3(10) = 30in.
100 + 21 = 416 100 + 30 = 31
4 triangles 21 3 triangles 3

THINK AND DISCUSS

1.
2.

DE, EF, LE; EF, FD, £F; FD, DE, 4D

Possible answer:&

. No; all 3 4 in an acute A must be acute, but they

do not have to have the same measure;
possible answer:

%

. Inan equil. rt. A, all 3 sides have the same length.

By the Pyth. Thm., the 3 side lengths are related by
the formula ¢® = a° + b2, making the hyp. c greater
than either a or b. So the 3 sides cannot have the
same length.

5. A Classification
[ 1
By sides: By 4:
equil.: 3 = sides acute: 3 acute &
isosc.: at least 2 = sides equiangular: 3 =
scalene: no = sides acute 4
rt:lrt. £
obtuse: 1 obtuse £
EXERCISES
GUIDED PRACTICE
1. An equilateral triangle has three congruent sides.

2.

. ZDBCisart. £.

One angle is obtuse and the other two angles are
acute.

4. Z/ABD and ZDBC are
supp.
ZABD + «4DBC = 180°
£ZABD + 90 = 180
ZABD = 90°
/ABDisart. Z. So
AABDis art. A.

So ADBCis art. A.

. mZLADC = m£ZADB + m4ZBDC

=314+70=101°
ZADC is obtuse. So AADC is an obtuse A.
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10.

11.

.EG=3+3=6,

EH=8,GH=38
EH= GH

Exactly two sides are
= 350 AEGH s isosc.

.GF=3,GH=8,FH=7.4

7. EF=3, EH=28,

FH=74
No sides are congruent,
so AEFH is scalene.

No sides are congruent, so AHFG is scalene.

. Step 1 Find y.

6y=4y+12
2y =12
y=6

Step 2 Find side lengths.

A is equilateral, so all three side lengths = 6y = 36.

Step 1 Find x.

2x+1.7=x+2.4
2x =x+ 0.7
x =07

Step 2 Find side lengths.
X+24=07+24=31

2x+1.7=207)+1.7=14+1.7 =31
4x+05=4(0.7)+05=28+05=33

Perimeter is
P=3+3+15
=75cm

50 +7.5= 6% earrings

The jeweler can make 6 earrings.

PRACTICE AND PROBLEM SOLVING

12.
13.
14.

15.
16.
17.
18.

20a.

MZBEA = 90°% rt. A

mZBCD = 60 + 60 = 120°; obtuse

mZ£ABC = 30 + 30 = 60°

m£ZABC = m£ZACB = m£BAC; equiangular

PS = ST = PT: equilateral

PS = RS, so PS= RS =10; RP = 17; isosc.
RT=10+ 10=20, RP =17, PT = 10; scalene

Step 1 Find z.
3z—1=2z+5
3z=2z+6
2z =6
z=3
Step 2 Find side
lengths.

z+5=3+5=8
3z—1=33)—1=8
47— 4=4(3)—4=8

Check students’
drawings.

XY, YZ XZ /X, LY,
4

19. Step 1 Find x.

8x+14=2x+6.8
8x =2x+54
6x =5.4
x=0.9
Step 2 Find side
lengths.
8x+ 1.4=28(0.9) + 1.4
=72+1.4
=8.6
2x+ 6.8 =2(0.9) + 6.8
=18+6.8
=8.6

b. Possible answer:

scalene obtuse
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21. PQ+ PR+ QR =60
PQ+ PQ+4PQ = 60
10
—PQ =60
3 Q
3
PQ =— =18 ft
Q 3 O(60)
PR=PQ=18ft
QR = iPo=i(18) — 24 ft
22. 150 + 60 = 2— 2 complete trusses
23. 24. Not possible: an
equiangular A has only
acute 4.
25. E 26.
27. Not possible: an 28.
equiangular A must
also be equilateral.
29. Let xrepresent each side length.
X+ x4+ x=105
3x =105
x =35in.
30. AB= AC, so A is isosc.
/BAC and ZCAD are supp., and ZCAD is acute; so
/BAC is obtuse.
AABC is isosc. obtuse.
31. AC = CDand mZACD = 90°.
AACD is isosc. rt.
32. Ux—1)+ (4x—1)+x=34
9x—2=234
9x= 36
x 4

33a. E 22nd Street side = (Broadway side) —

= E(190) —8=87ft
5th Avenue side = 2(E 22nd Street side) — 1
=2(87) —1
=173 ft

b. All sides are different, so A is scalene.

34. No; yes; not every isosc. A is equil. because only
2 of the 3 sides must be =. Every equil. A has 3 =
sides, and the def. of an isosc. A requires that at
least 2 sides be =.

36. S; scalene, acute

[T~

35. S; equil, acute

£X
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37. A; 3 congruent sides, so always satisfies isosceles
A classification

38. s=L. The perimeter of an equil. A is 3 times the
length of any 1 side, or P = 3s. Solve this formula
for s by dividing both sides by 3.

39. Check students’ constructions.

40a. DE® = AD? + AE?

o2, [10)\?
=5 ( 2)
=254 25=50
DE = /50 = 5v/2 cm
Think: CE = DE.
CE = DE=5V2 cm
b. Think: DE bisects ZAEF.
M/ DEF = %mAAEF

:
= —_— = 4 o
5(90) = 45

Think: ZCEF = /DEF, so mZCEF = 45°.

m£DEC = m£ZDEF + mZCEF
=45 + 45 =90°

c. CE = DE and mZDEC = 90°
isosc. A;rt. A

TEST PREP

41.D
3s=P o
3s=36=
) 1 ° 2
=—(36 +=
s 3(2 +3)
=12%in.
9 in
42. F
By graphing,
RT = RS # ST, so
ARST is isosc.

44. 3
P=AB+ BC+ AC

43. D
ALMN has no rt. Z.

CHALLENGE AND EXTEND

45. Itis anisosc. A since 2 sides of the A have length
a. ltis also a rt. A since 2 sides of the A lie on the
coord. axes and form art. Z.
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46. Statements Reasons
1. AABC is equiangular. 1. Given
2. LA=/B=/C 2. Def. of
equiangular A
3. EF|| AC 3. Given
4. /BEF = /LA, 4. Corr. £ Post.
LBFE= /LC
5. Z/BEF = /B, 5. Trans. Prop. of =
/BFE = /B
6. ZBEF = /BFE 6. £ = to the same
Z are =.
7. AEFB is equiangular. 7. Def. of
equiangular A

47. Think: Each side has the same measure. Use the
expression y + 10 for this measure.

3(y+10) = 21
3y+30 = 21
3y =-9
y=-3
48. Step 1 Find x. Think: Average of x + 12, 3x + 4,

and 8x — 16 is 24.

%(x+ 12+ 3x+4+8x—16) =24

1

5(12x) =24
4x =24

X= 6

Step 2 Find side lengths.

xX+12=6+12=18

3x+4=3(6)+4=22

8x —16 =8(6) — 16 =32

longest side — average =32 —24 =8

SPIRAL REVIEW

49. y= X2 50. y=x

51. y=x°

52. F; skew lines do not intersect and are not parallel.
53. T

54. F; Possible answer: 30 has a 0 in the ones place,

but 30 is not a multiple of 20.
55.

56.

y =4x+ 2 has slope 4. Line is || to y = 4x.

4y=—x+8
y= —%x + 2
Slope is neg. reciprocal of 4. Line is 1 to y = 4x.
1
7. —y=2
5 2y X
y=4x
Line coincides with y = 4x.

_2y = lx
21
y= _ZX
Slope is neg. reciprocal of 4. Line is 1 to y = 4x.

58.
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4-2 ANGLE RELATIONSHIPS IN

TRIANGLES, PAGES 223-230

CHECKIT OUT!

1.

2a.

Step 1 Find m£ZNKM.
MZKMN + mZMNK + mZNKM = 180°
88 + 48 + mZNKM = 180
136 + m£ZNKM = 180
MZLNKM = 44°
Step 2 Find mZMJK.
mZJIMK + mZJKM + mZMJIK = 180°
44 + 104 + m£LMJK = 180
148 + m£MJK = 180
m£ZMJK = 32°

Let acute £ be ZA, ZB, with mZA = 63.7°.
m£ZA + m4LB = 90°
63.7 + m£B =90

m«£B = 26.3°

. Let acute 4 be ZC, £ZD, with mzZC = x°.

mZC + m«£D = 90°
X+ m4£D =90
m«£D = (90 — x)°

. Let acute 4 be ZE, ZF, with mZE = 48%0.

MZE + mZF = 90
48% +MLF =90
msF =413’

. MZLACD = mZABC + mZBAC

6z—9=90+2z+1
4z =100
z=25
mMZLACD = 6z—9 = 6(25) — 9 = 141°

LP =/T
msZP =m«4T
2x% = 4x% — 32
—2x% = _32
X* =16
So mzP = 2x° = 32°.
Since mZT =m«4ZP, msT = 32°.

THINK AND DISCUSS

1.

4
Since £3 and £4 are supp. 4, m4£3 + mZ4 = 180°
by def. Z1 + £2 + £3 = 180° by the A Sum Thm.
By the trans. Prop. of =,

m4£3 + mZ4 = mZ1 + m£2 + mZ£3. Subtract m£3
from both sides. Then m£4 = mZ1 + mZ2.
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2.2;6
3. .
Theorem Words Diagram
A Sum The sum of m41 +m42 +
Thm. the measures m43 =180°
of the int. &
ofa Ais 180°. 4 j&
Ext. £ The measure of mZ4 =ms1 +m42
Thm. anext. Zofa A
is = to the sum of
the measures of
its remote int. 4.
4
Third & If24 of1 A L1 =12
Thm. are=to2 4 of
another A, then
the third pair of
4 are =,
EXERCISES
GUIDED PRACTICE
1. Possible answers: think “out of the way”
2. Exterior Z is next to ZE. So the remote interior 4
are £D and ZF.
3. auxiliary lines
4. Think: Use A £ Sum Thm.
180 =3y + 13 +2y+2+5y—5
180 = 10y + 10
170 =10y
y =17
5. Deneb: 3y + 13 =3(17) + 13 = 64°
Altair: 2y + 2 = 2(17) + 2 = 36°
Vega: 5y — 5 = 5(17) — 5 = 80°
6. 20.8 + m£ =90 7. y+ m£Z =90
mZ = 69.2° mZ = (90 — y)°
8. 24% +mzs=90
1 o
m4£ = 65—
3
9. msLM+ m«LN = msZNPQ
3y+1+2y+2=48
5y + 3 =48
5y =45
y=9
mZM=3y+1=3(9) +1=28°
10. m£K + m4L = m£HJL

7x+6x—1=90

13x = 91

x=7
mLL=6x—1=6(7) — 1 =41°
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11.

12.

14.

mZA + m4£B =117
65 + m£ZB =117
m4ZB = 52°
mZA 4+ m£ZB 4+ m£ZBCA = 180
117 + m£ZBCA = 180

mZBCA = 63°
LC = LF 13. LS =2U
mZC=msZF msZS =mzZU
4x°=3x° + 25 5x— 11 =4x+ 9
x* =25 x =20
m£C = 4x° = 100° m£S = 5x — 11
mZF =m«C = 100° = 5(20) — 11
= 89°
mZU = m«ZS = 89°
LC=/12
m£LC =m«sZ

4x+7=3(x+5)
4x+7 =3x+ 15

x=28
m£LC=4x+7 =4(8) + 7 =39°
mZZ=msC = 39°

PRACTICE AND PROBLEM SOLVING

15.

16.

18.

19.

20.

21.

mZA + m4LB+ m«£P =180
39 + 57 + m£ZP =180

96 + m£ZP =180
mZP = 84°

76%+m4=90 17. 2x+ mZ = 90
m4=13%° mZ = (90 — 2x)°
56.8 + mZ = 90
mZ = 33.2°
Think: Use Ext. Z Thm.

mZW 4+ msX = msXYZ
5x+2+8x+4=15x— 18
13x+ 6 = 15x— 18
24 =2x
x =12
msZXYZ = 15x— 18
=15(12) — 18 = 162°

Think: Use Ext. Z Thm and subst. mZC = m«D.
mZC + m4£ZD = mZABD
2m«£D = m£ZABD
2(6x —5)=11x+ 1
12x—10 = 11x+ 1
x=1
mZC=m«D
=6x—5
=6(11) —5=161°

Think: Use Third & Thm.
LN= LP
m4ZN = m«£LP
32 =127 — 144
—9y% = —144
Y’ =16
mZN = 3y? = 3(16) = 48°
m4LP = m4N = 48°
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22.

23.

24.

25.

Think: Use Third & Thm.
ZQ=/S
m£ZQ =m«LS
2x°=3x° — 64
64 = x°
mZQ = 2x° = 2(64) = 128°
mZS=msZQ = 128°

Think: Use A Z Sum Thm.

mZ1 + m£2 + m£3 = 180
X+ 4x+ 7x =180

12x = 180
x=15

m4Z1 = x=15°

mZ2 = 4x = 60°

mZ3 = 7x = 105°

Statements Reasons
1. ADEF with rt. ZF 1. Given
2. mZF = 90° 2. Def.of rt. £
3. m4LD+ mLE + m4LF 3. A Sum Thm.
= 180°
4. msD + mLE + 90° 4. Subst.
=180°
5. m4ZD + mZE = 90° 5. Subtr. Prop.
6. £ZD and ZE are comp. 6. Def. of comp. &
Proof 1:
Statements Reasons
1. AABC is equiangular 1. Given
2. MmZLA=msZB=m«ZC 2. Def. of
equilangular
3. mZLA+ m«LB + msC 3. A Sum Thm.
= 180°
4. m£ZA + mZA + m£ZA = 180° | 4. Subst. prop
m4£B + m4£B + m«£B = 180°
m£C + m£C + m«£C = 180°
5.3mZA = 180°, 5. Simplify.
3m«B = 180°,
3m«sC = 180°
6. m£ZA = 60°, m«£B = 60°, 6. Div. Prop.
m«£C = 60° of =
Proof 2:

LA, £B, and £C are all congruent, so their
measures are equal. The sum of the three £
measures is 180°, by A Sum Thm. Therefore,

Z measure is 60°. That is,

mZA=msZB=m«ZC = 60°.

3 - (common £ measure) = 180°. So the common
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26.

27.

28.

Step 1 Write an equation.
ms1 = 1%m42

Step 2 Since the acute 4 of art. A are comp. write
and solve another equation.
mZ1 + mZ2 =90

1%m42 +mZ2 =90

9 -
5 m42 =90

ms2 = %(90) = 40°
Step 3 Find the larger acute £, mZ1.
ms1 = 1%m42 = 340 = 50°

4
/d\ /QE\
A c D F
Statements Reasons
1. AABC, ADEF, /A= /D, 1. Given
/B=/E
2. MZLA+ m4LB+ m£LC=180° | 2. A Sum Thm.
3. m«£C = 180° — m£ZA — m«B | 3. Subtr. Prop.
of =
4. msLD + mZLE + mZF=180° | 4. A Sum Thm.
5.m4ZF =180° — m4£D — mZE | 5. Subtr. Prop.
of =
6. MZA=msD, mZB=mZE |6.Def. of= 4
7.mZF=180°— mZA — m«ZB | 7. Subst.
8. mLZF=m«C 8. Trans. Prop.
of =
9.LF=/C 9. Def. of = &
Statements Reasons
1. AABC with ext. ZACD 1. Given
2.mZA + msZB + mZACB 2. A Sum Thm.
= 180°
3. mZLACB + m£ZACD = 180° | 3. Lin. Pair Thm.
4. m£ZLACD = 180° — mZACB | 4. Subtr. Prop.
of =
5.mZACD = (m£A + m4£B + | 5. Subst.
m£ZACB) — m£ZACB
6.mZLACD = mZA + m«B 7. Simplify.

29. Think: Use Alt. Int. 4 Thm.

m£ZWUX + m£ZUXZ = 180
m£ZWUX + 90 = 180
mZWUX = 90°

So AUWXis art. A.
mZUXW + mzZXWU = 90
mZUXW + 54 = 90
mZUXW = 36°

30.

31.

32.

33.

34.

35.

36a
c

e.

37.

38.

39.

LXWU, LZUWY, and LYWV are supp. 4.
mZXWU + mZUWY + m£ZYWV = 180
54 + mZUWY + 78 = 180
mZUWY + 132 = 180
mZUWY = 48°

Think: Use Third & Thm.
LWUY = £ZXY
LUYW = £XYZ
LWZX = LUWY

mZWzZX = mZUWY = 48°

ZXYZand £WZX are acute 4 inart. A.
msLXYZ + m£LWZX = 90
m«£XYZ + 48 = 90
m«s£XYZ = 42°

Let £1, £2, and 43 be internal 4. Let Z4, £5, and
£6 be external 4.

Think: Use Ext. Z Thm.

mZ4 = ms41 + m42

mZ1 = m42 = 60°

So mZ4 =60 + 60 = 120°.

Likewise, mZ5 = mZ6 = 120°.

Ext. Z sum = mZ4 + m45 + m£6 = 360°

Think: Use Third £ Thm.
ZSRQ = LRST
mZSRQ = m£ZRST = 37.5°

Let acute £ measures be x° and 4x°.
X+ 4x =90
5x=90
x=18
Smallest Z measure is x° = 18°.

. hypotenuse b. x° + y° 4+ 90° = 180°
. X%+ y°=90 d. z° = x° 4+ 90°

x and y are comp. £

measures.

x+y=90 z=x+ 90
374+ y=90 z=37+90
y=258° z=127°
P N

The ext. 4 at the same vertex of a A are vert. 4.
Since vert. £ are =, the 2 ext. 4 have the same
measure.

Statements Reasons

1.AB1 BD,BD 1 CD, 1. Given
LA=/LC
2. ZABD and ZCDBare rt. 4 | 2. Def. of L lines
3. m£LABD = m«£CBD 3. Def. of rt. &
4. LABD = £CDB 4. Rt. £ = Thm.
5. ZADB = £CBD 5. Third 4 Thm.
6. AD || CB 6. Conv. of Alt.
Int. £ Thm.

Check students’ sketches. Ext. Z measures = sums
of remote int. Z measures: 155°, 65°, and 140°.
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1

40a. mZFCE = EmADCE
1
= 1(90) = 45°
100)
m/FCB = %mAFCE
1
=145)=225°
1as)

b. mZCBE + m£BEC + m£ZBCE = 180
mZCBE + 90 + 22.5 = 180
mZ£ZCBE + 112.5 = 180

mZCBE = 67.5°

TEST PREP
41. C
128 =71 + x
X =57
42. F
(2s + 10) + 58 + 66 = 180
25+ 134 =180
2s =46
s=23
43. D

mZA + m£ZB = m«BCD
mZB=m«ZBCD — mZA

Let 2x, 3x, and 4x represent the £ measures. The
sum of the Z measures of a A is 180°, so

2x + 3x + 4x = 180°. Solving the eqn. for the
value of x, yields x = 20. Find each measure by
subsituting 20 for x in each expression.

44.

2x = 2(20) = 40; 3x = 3(20) = 60; 4x = 4(20) = 80.

Since all of the 4 measure less than 90°, they are
all acute 4 by def. Thus the A is acute.

CHALLENGE AND EXTEND

45. 117 = (22 + 7) + (61 — P
117 = * + 68
49 =
y=7o0r—-7

46. A rt. A is formed. The 2 same-side int. 4 are
supp., so the 2 4 formed by their bisectors must be
comp. That means the remaining £ of the A must
measure 90°.

47. Since an ext. Z is = to a sum of 2 remote int. 4, it
must be greater than either £. Therefore, it cannot

be = to a remote int. Z.

48. Possible sets of Z measures:

(30, 30, 120), (30, 60, 90), (60, 60, 60)
Probability = %

71

49. Let m£ZA = x°.
m/B = 1%()() -5
méC:Z%(x) -5
MmZA + m4LB+ m«ZC = 180
X+ 1%()() —5+2%(x)—5= 180

5x— 10 =180
5x =190
X =38
mZA = x° = 38°
SPIRAL REVIEW
50. X 2] 0 1 4
)| =10 =4 | —1 8
51.
X -2 0 1 4
fx)| s 1 2 17
52.
X -2 0 1 4
fx)| 30 | 14 9 6
53. Use Seg. Add. Post.  54. AD = CD % AC
MN + NP = MP Isosc.
4+ NP=6
NP =2in.
NP + PQ= NQ
2+4=NQ
NQ =6 in.
55. BD, CD, BC are % 56. AB, AD, BD are %
Scalene Scalene
57. AD=CD= AC
Equilateral

4-3 CONGRUENT TRIANGLES,
PAGES 231-237
CHECK IT OUT!

1. Angles: ZL = LE, LZM= LF, ZN= LG, LP=ZH
Sides: LM = EF, MN = FG, NP = GH, LP = EH

2a. AB=DE
2x—2=26
2x =28

x=4

b. Since the acute 4 of art. A are comp.
m£ZB + mzZC = 90
53 + m£ZC =90
m«£C = 37°
LF=/C
mZF=m«C = 37°
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3. Statements Reasons
1. £LA=«D 1. Given
2. /BCA = LECD 2. Vert. 4 are =.
3. ZABC = /DEC 3. Third 4 Thm.
4. AB= DE 4. Given
5. AD bisects BE, and BE 5. Given
bisects AD.
6.BC = EC, AC = BC 6. Def. of bisector
7. AABC = ADEC 7. Def. of = A
4. Statements Reasons
1. JK || ML 1. Given
2. LKJN = LMLN, 2. Alt. Int. £ Thm.
ZJKN = LLMN
3. £ INK = LLNM 3. Vert. £ Thm.
4. JK= ML 4. Given
5. MK bisects JL, 5. Given

and JL bisects MK.
6.JN = LN, MN = KN
7. ANJKN = AMLN

6. Def. of bisector
7. Def. of = A

THINK AND DISCUSS

1. Measure all the sides and all the 4. The trusses are
the same size if all the corr. sides and Aare =.

Angles: _Sides:

ZP=21 Po=iM
20=4M QR= MN
LR= LN PR= [N

EXERCISES

GUIDED PRATICE

1. You find the 4 and
sides that are in the
same, or matching,
places in the 2 A.

M

LM

ZR
JK = FG
JK = FG

3y—15=12
3y=27
y=9
KL=y=9

© N o w

4. RT
6. NM
8. £T
10. /G= /LK
mZG = mZK
4x —20 =108
4x =128
X =32

11. Statements Reasons

1.AB| CD 1. Given

2. LABE = LCDE, 2. Alt. Int. £ Thm.
£BAE = £LDCE

3.AB=CD 3. Given

4. E'is the mdpt. of AC 4. Given
and BD

5.AE = CE, BE = DE 5. Def. of mdpt.

6. LAEB = LCED 6. Vert. £ Thm

7. AABE = ACDE 7. Def.of = A

PRACTICE AND PROBLEM SOLVING, PAGES 235-236

12. Statements Reasons
1. LUST = LRST, £U = £ZR | 1. Given
2. £8TU = £LSTR 2. Third 4 Thm.
38.SU= SR 3. Given
4.ST= ST 4. Reflex. Prop.
of =
5. TU=TR 5. Given
6. ARTS = AUTS 6. Def. of = A
13. LM 14. CF
15. 4N 16. 4D
17. £ADB= /CDB 18. AB=CB
m£ADB = m£ZCDB AB = CB
4x+ 10=90 y—7=12
4x =80 y=19
x =20
m£C =x+ 11 =31°
19. Statements Reasons
1.4N= £LR 1. Given
2. MP bisects ZNMR 2. Given
3. ZNMP = £RMP 3. Def. of £ bisector
4. ZNPM = £RPM 4. Third & Thm.
5. Pis the mdpt. of NR 5. Given
6. PN= PR 6. Def. of mdpt.
7.MN = MR 7. Given
8. MP = MP 8. Reflex. Prop. of =
9. AMNP = AMRP 9. Def. of = A
20. Statements Reasons
1. ZADC and £BCD are | 1.Given
rt. &
2. LADC = £BCD 2.Rt. £ = Thm.
3. 4ZDAC = £CBD 3. Given
4. LACD = £BDC 4. Third & Thm.
5.AC = BD, AD = BC 5. Given
6.DC = DC 6. Reflex. Prop. of =
7. AADC = ABCD 7.Def. of = A
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21. AGSR = AKPH,
ASRG = APHK
ARSG = AHPK,

22. RVUTS = VWXZY

23, AB = DE 24, LL= /P
AB = DE mZL=m«ZP
2x—10 = x+ 20 X +10=2x +1
x=30 9=x
AB=2x—10 mZL = x* + 10
=2(30) — 10 =50 =94+10=19°
25. BC=QR
BC = QR
6Xx+5=5x+7
xX=2
BC=6x+5
=6(2)+5=17
26a. KL = ML by the def. of a square.
b. Statements Reasons
1. JKLM s a square. 1. Given
2. KL= ML 2. Def. of a
square
3. JL and MK are | 3. Given
bisectors of each other.
4. MN = KN 4. Def. of
bisector
5.NL = NL 5. Reflex. Prop.
of =
6. ZMNL and ZKNL are 6. Def. of |
rt. 4.
7. ZMNL = ZKNL 7.Rt. £ =Thm.
8. ZNML = ZNKL 8. Given
9. ZNLM = ZNLK 9. Third £ Thm.
10. ANML = ANKL 10. Def. of = A

27. B
A 5 C
Statements Reasons
1.BD 1 AC 1. Given
2. ZADBand £CDB are 2. Def. of L
rt. 4.
3. £LADB = LCDB 3.Rt. £ =Thm.
4. BD bisects ZABC. 4. Given
5. £ZABD = £CBD 5. Def. of
bisector
6. LA=«C 6. Third 4 Thm.
7.AB= CB 7. Given
8.BD = BD 8. Reflex. Prop.
of =
9. Dis the mdpt. of AC. 9. Given
10. AD= CD 10. Def. of mdpt.
11. AABD = ACBD 12. Def. of = A

28. Possible answer:

4 cm
2.5cm

H

3.2cm 2 cm

29. Solution A is incorrect. ZE = ZM, so mZE = 46°.

30. Yes; by the Third £ Thm., ZK= ZW, so all 6 pairs
of corr. parts are =. Therefore, the A are =.

TEST PREP
31.B
Matching up 4, AABC = AFDE.
32. G
LN = /S IM = LR
mZN =m«LS m£ZM = m4ZR
62=2x+8 58 =3y -2
54 = 2x 60 =3y
x=27 y =20
33.D

mZY =180 — (m£ZX + m£2)
=180 — (M£A + m£C)
=180 — 60.9 = 119.1°
34.J
P=MN+ NR + RM
=SSP+ QP+ SR+ RQ
=33+30+10+24 =97
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CHALLENGE AND EXTEND

35.

36.

37.

P=TU+ UV+ VW+ TW
149 =6x+7x+ 3+ 9x—8 + 8x— 11
149 = 30x — 16
165 = 30x

X=25.5
Yes; UV = WV =415, and UT = WT = 33.
TV = TV by the Reflex. Prop. of =. It is given that
LVWT = £VUT and ZWTV = LUTV.
ZWVT = £ZUVT by the Third 4 Thm. Thus
ATUV = ATWV by the def. of = A.

LE= /A
mZE=mZA
¥ —10=90
2 =100
m4£D =m«sZH
=2y — 132
=2(100) — 132 = 68°

Statements Reasons

.RS=RT: £S=/T
.ST=TS
LT=/4LS

ZR= /R
.ARST = ARTS

1. Given

2. Reflex. Prop. of =
3. Sym. Prop. of =
4. Reflex. Prop. of =
5. Def. of = A

S VR VRN

SPIRAL REVIEW

38.

39.

40.
42.
43.

44,
45.

P(both even) = P(cube 1 even).P(cube 1 even)
1

=—ol=—
2 2 4
P(sumis 5) = P(1, 4) + P(2, 3) + P(3, 2) + P(4, 1)
_4 _1
T3 9
acute 41. rt.
obtuse
Step 1 Find x.
3x+ 20+ 4x+ x+ 16 = 180
8x + 36 = 180

x=18
Step 2 Find mZQ.
m£LQ = 4x=72°
m4£LP = 3x + 20 = 74°

mZQRS =msZP + mZQ
=72 + 74 =146°

READY TO GO ON? PAGE 239

N

o O A~ W

. rt. A, since ZACBis rt. £
. equiangular, since mZBAD = 30 + 30 = 60°

=m«£B=mZADB

. obtuse, since mZADE = mZB + mZBAD = 120°
. isosc., since PQ= QR =5, PR=8.7
. equilateral, since PR=RS=PS=5
. scalene, since PQ=8.7,QS=5+5=10,PS=5

74

16.

. mZM + msZN = msZNLK

6y +3+84=151 -2y
8y =64
y=2=8
m4ZM = 6y + 3 = 51°

.mZLC+ msZD =mZABC

90 + 5x=20x— 15
105 = 15x
x=7
mZABC = 20x— 15 = 125°

. MZLRTP=m£ZR + m4£T =55 + 37 = 92°
10.
12.
14.

EF 11. JL
ZE 13. ZL
PR= SU 15. /S = /P
PR = SU msZS=m«ZP
14 =3m + 2 2y =46
12 =3m y=23
m=4
PQ=2m+1=9
Statements Reasons
«—> —>
1. AB || CD 1. Given
2. ZBAD = /CDA 2. Alt. Int. £ Thm.
3.AC1 CD, DB 1 AB 3. Given.
4. ZACD and ZDBA are rt. £ | 4. Def. of 1
5. ZACD = /DBA 5.Rt. £ = Thm.
6. ZLCAD = /BDA 6. Third £ Thm.
7.AB= CD, AC = DB 7. Given
8.AD= DA 8. Reflex. Prop.
of =
9. AACD = ADBA 9. Def. of = A

4-4 TRIANGLE CONGRUENCE: SSS AND

SAS, PAGES 242-249

CHECK IT OUT!

1.

Itis given that AB = CD and BC = DA. By the
Reflex. Prop. of =, AC = CA. So AABC = ACDA
by SSS.

. Itis given that AB = BD and ZABC = £DBC. By

Reflex. Prop. of =, BC = BC. So AABC = ADBC
by SAS.

. DA=3t+1
=3(4)+1=13
DC=4t—3
=4(4)—3=13
mZADB = 32°
mZCDB = 2f
=2(4)% = 32°

DA = DC, DB = DB, and ZADB = /CDB
So AADB = ACDBby SAS.
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Statements Reasons
1.QR= QS 1. Given
—_—
2. QP bisects ZRQS 2. Given

3. ZRQP = £LSQP
4.QP= QP
5. ARQP = ASQP

3. Def. of £ bisector
4. Reflex. Prop. of =
5. SAS Steps 1, 3, 4

THINK AND DISCUSS

1

. Show that all six pairs of corr. parts are =; SSS;

SAS

2. The SSS and SAS Post. are methods for proving A

= without having to prove = of all 6 corr. parts.

[ 1
How are they alike? How are they different?
Both posts. use 2 sides For SSS the included part
and an included corr. is a side. For SAS the
part. included partis an Z.

EXERCISES
GUIDED PRACTICE

1.
2.

LT

It is given that DA = BC and AB = CD. BD = DB
by the Reflex. Prop. of =. Thus AABD = ACDB by
SSS.

. ltis given that MN = MQ and NP = QP. MP = MP

by the Relex. Prop. of =. Thus AMNP = AMQP by
SSS.

. Itis given that JG = LG, and GK = GH. £JGK =

ZLGH by the Vert. £ Thm. So AJGK = ALGH by
SAS.

.Whenx=4,Hl=GH=3,and IJ= GJ=5.

HJ = H_be the Reflex. Prop. of =. Therefore,
AGHJ = AIHJby SSS.

. When x =18, RS = UT = 61, and

mZ£SRT = mZUTR = 36°. RT = TR by the Reflex.
Prop. of =. So ARST = ATUR by SAS.

Statements Reasons

1. JK= ML

2. ZJKL = ZMLK
3.KL=LK

4. AJKL = AMLK

1. Given
2. Given
3. Reflex. Prop. of =
4. SAS Steps 1, 2, 3

PRACTICE AND PROBLEM SOLVING

8.

9.

Itis giventhat BC= ED=4in.and
BD = EC = 3 in. So by the def. of =, BC = ED,
and BD = EC. DC = CD by the Reflex. Prop. of =.
Thus ABCD = AEDC by SSS.

Itis given that KJ = LJand GK = GL. GJ = GJ by
the Reflex. Prop. of =. So AGJK = AGJL by SSS.

75

10.

11.

12.

Itis giventhat ZCand ZBarert. 4 and
EC=DB. £C= /Bbythe Rt. £ = Thm. CB= BC
by the Reflex. Prop. of =. So AECB = ADBC by
SAS.

When y =3, NQ= NM = 3, and QP = MP = 4.
So by the def. of =, NQ = NM, and QP = MP.
m£ZM=m/ZQ = 90°, so LM = £Q by the def. of =.
Thus AMNP = AQNP by SAS.

When t=5, YZ=24, ST =20, and SU=22.So
by the def. of =, XY = ST, YZ= TU, and XZ = SU.
This AXYZ= ASTUby SSS.

13. Statements Reasons
1. Bis mdpt. of DC 1. Given
2.DB= CB 2. Def. of mdpt.
3.AB1 DC 3. Given
4. /ABD and ZABC 4. Def. of L
are rt. &
5. ZABD = /ABC 5.Rt. £ = Thm.
6.AB= AB 6. Reflex. Prop. of =
7. ANABD = NABC 7.SAS Steps 2, 5, 6

14. SAS (with Reflex. Prop of =)
15. SAS (with Vert. 4 Thm.)

16. neither

17. neither

18a. To use SSS, you need to know that AB = DE

19

20.

and CB = CE.
b. To use SAS, you need to know that CB = CE.

.QS=V12+22=1/5
SR=V4%+0%=4
QR=132+2%=13
TV=\/12+722=\/§
VU=V42+0%=4

TU=V3%+2% =13

The A are = by SSS.
AB=\1? + 42 =17
BC=V4*+3%=5
AC=V5 + 12 =26
DE=v12+4% =17
EF=\42 132 =5
DF=\42 102 =4

The A are not =.
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21. Statements Reasons

1.£2ZVY = LWYV, 1. Given
LZVW = LWYZ

2.mLZVY = mLWYYV, 2. Def. of =
m£LZVW = mZWYZ

3. msLZVY + m£LZVW 3. Add. Prop. of =
=msLWYV + m£LWYZ

4. mLWVY = msZYV 4. / Add. Post.

5. ZWVY = £2ZYV 5. Def. of =

6. WW=YZ 6. Given

7.VY=YV 7. Reflex. Prop. of =

8. AZVY = AWYV 8. SAS Steps 6, 5, 7

22a. Measure ABand AC on 1 truss and measure DE
and DF on the other. If AB = DE and AC = DF,
then the trusses are = by SAS.

b. 3.5 ft; by the Pyth. Thm., BC = 3.5 ft. Since the A
are congruent, EF = BC.

23.
M7 6/ \s
1 3

24. AB=AC BC=DC
4x =6x— 11 X+4=5x-7
11=2x 11 =2x
x=55 x=55 Vv

By the def. of =, AB = BD, and BC = DC. AC = AC
by the Reflex. Prop. of =. Thus AABC = AADC by
SSS.

25. Measure the lengths of the logs. If the lengths of the
logs in 1 wing deflector match the lengths of the logs
in the other wing deflector, the A will be = by SAS
or SSS.

26. Yes; if the A have the same 2 side lengths and the
same included Z measure, the A are = by SAS.

27. Check students’ constructions; yes; if each side is =
to the corr. side of the second A, they can be in any
order.

TEST PREP

28.C
In I and Ill, two sides are congruent with an
congruent angle in between so | and Ill are similar
by SAS.

29. G
SAS proves AABC = AADC, so
AB+ BC+ CD+ DA=AB+ CD+ CD + AB
=121+78+7.8+12.1
=39.8 cm

30. A
ZF and £J are the included 4, so ZF = £J proves
SAS.

31.J

EF = EH
EF = EH
4x+7=6x—4
11 =2x
x=5.5
CHALLENGE AND EXTEND
32. Statements Reasons
1. Draw DB. 1. Through any 2 pts.
there is exactly one
line.
2. ZADC and £BCD are | 2. Given
supp.
3.AD| CB 3. Conv. of Same-Side
Int. £ Thm.
4. LZADB = £CBD 4. Alt. Int. £ Thm.
5.AD = CB 5. Given
6.DB = BD 6. Reflex Prop. of =
7. AADB = ACBD 7.SAS Steps 5, 4, 6
33. Statements Reasons
1. ZQPS = LTPR 1. Given
2. ZRPS = LRPS 2. Reflex. Prop. of =
3. LQPR = LTPS 3. Subst. Prop. of =
4. PQ= PT, PR=PS |4.Given
5. APQR = APTS 5. SAS Steps 3, 4

34. mLFKJ + m4KFJ + mZFJK = 180
2x+3x+ 10+ 90 =180
5x=80
____x=16
KJ = HJ =72, so KJ = HJ by the def. of =.
£FJK = ZFJH by the Rt. £ = Thm. FJ = FJ by the
Reflex. Prop. of =. So AFJK = AFJH by SAS.

35. mZKFJ = mZHFJ
2x+ 6 =3x—21
27 = x
FK = FH = 171, so FK = FH by the def. of =.
ZKFJ = £HFJ by the def. of Z bisector. FJ = FJ by
the Reflex. Prop. of =. So AFJK = AFJH by SAS.

SPIRAL REVIEW

3. X£_-8<5 37.2a+ 4> 3a
2 4> a
x—16<10
X< 26 _ oa<4
| L ’y 1 | » T T T N Lk
- T hd T T
0 13 26 39 52 8 -4 0 4 3

38. -6m—1<-13
12<6m
m=2

& | |
hg T T

I L
T T
0 2 4 6 8

<
<

\ 4
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39. 4x -7 =21 Given 2. Possible answer: corr. 4 and sides
4x—7+7=214+7 Add.Prop.of =
4x =28 Simplify. /Q?}\ /67/\
4x _ 28 ; -
4 4 D.'V' P.rOp‘ of = 3. Def. of A = SSS SAS
x=17 Slmp“fy' Words All 6 corr. parts 3sides of 1 A 2 sides and an
a X of 2 Aare =. are = to 3 sides of included £ of
40. =+5=-8 Given another A. 1Aare=to2
a 4 sides and an included
Z +5—5=-8-5 Subtr. Prop. of = Zin another A.
f =-13  Simplify. Pictures /(i/é; /\\/X‘ /\\/ﬂ‘
4(%) — 4(—13) Multi. Prop. of = " "
a=-52  Simplify. /%% /\\/X‘ /\\/ﬂ‘
41. 6r=4r+10 Given Ht H
6r— 4r=4r—4r+ 10 Subtr. Prop. of =
2r=10 Simplify.
2r_10 Div. Prop. of = ASA ARS HL
2 2 . . Words 2 4 andan 2 4 and a side of Aleg and hyp. of 1
r=5 Slmp“fY- included side of 1 A are = to their . Aare.Etoa leg
2. cH=lF bl e b
msZH=msZF in another A.
x+24=110 Pictures
P /} /3 /O\
43. m£LFGE = m£ZGEH = 36 : :
MZLFEG + m4ZF + m£ZFGE = 180
mZFEG + 110 + 36 = 180 /a/o\
MZFEG = 180 — 146 = 34° 1 1
44. m£LFGH = m£ZFGE + m£ZEGH
=m«£LGEH + mZFEG EXERCISES
=36 +34=70° GUIDED PRACTICE
1. The included side BC is enclosed between ZABC
4-5 TRIANGLE CONGRUENCE: ASA, AAS, and ZACB.
AND HL, PAGES 252-259 2 15 i
- ! i
CHECK IT OUT! Z s
1. Yes; the A is uniquely determined by AAS. 37
2. By the Alt. Int. £ Thm., ZKLN = ZMNL. LN = NL c
by the Reflex. Prop. of =. No other congruence ) . )
relationships can be determined, so ASA cannot be 3. Yes; the A is determined by AAS.
applied. 4. Yes; by the Def. of £ bisector, ZTSV = £ZRSV and
3 — £TVS = LRVS. SV = SV by the Reflex. Prop. of =.
) (L bisects 2K1.) So AVRS = AVTS by ASA.
Given 5. No; you need to know that a pair of corr. sides
@u; LML) EEE'_
Def. of Z bisector 6a. QS = SQ b. ZRQS = ZPSQ
c. Rt. £ =Thm. d. AAS
7. Yes; it is given that ZD and ZB are rt. 4 and
AD = BC. AABC and ACDA are rt. A by def.
— AC = CA by the Reflex. Prop. of =.
A=A So AABC = ACDA by HL.
AAS -
8. No; you need to know that VX = VZ
4. Yes; it is given that AC = DB. CB = BC by the
Reflex. Prop. of =. Since ZABC and £DCB are rt.
4, AABC = ADCB by HL.
THINK AND DISCUSS
1. No; the = sides are not corr. sides.
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PRACTICE AND PROBLEM SOLVING

9.

10.
11.
12.

13a. ZA= 4D
c. ZC=/LF

14.
15.

16.
17.
18.

6 km

Yes; the A is uniquely determined by ASA.
No; you need to know that ZMKJ = ZMKL.

Yes; by the Alt. Int._é Th_rn., /SRT = LUTR, and
/ZSTR = ZURT. RT = TR by the Reflex. Prop. of =.
So ARST = ATUR by ASA.

b. Given

d. AAS

No; you need to know that ZKand ZH are rt. 4.
Yes; E is a mdpt. So by def., BE = CE, and
AE = DE. ZA and 4D are = by the Rt. Z = Thm.

By def., A ABE and ADCE are rt. A. So AABE =
ADCE by HL.

AAS proves AADB = A CDB; reflection
AFEG = AQSR,; rotation

19a. No; there is not enough information given to use

any of the congruence theorems.

b. HL can be used, since also JL = JL.

20.

21.

22.

23.

Proof B is incorrect. The corr. sides are not in the
correct order.

A‘L D‘L\
C f B F ft E

Itis given that AABC and ADEF are rt. A.
AC = DF, BC = EF, and ZC and ZF are rt. 4.
£C= /LFbythe Rt. £ = Thm.

Thus AABC = ADEF by SAS.

Statements Reasons
1.AD| BC 1. Given
2. LDAE = /BCE 2. Alt. Int. £ Thm.
3. LAED = LCEB 3. Vert. £ Thm.
4.AD = CB 4. Given
5. AAED = ACEB 5. AAS Steps 2, 3, 4

Statements Reasons

1.KM 1 JL 1. Given
2. ZJKMand ZLKM are rt. £ | 2. Def. of L
3. LUKM = LLKM 3.Rt. £ =Thm.
4. M = LM, LIMK = ZLMK | 4. Given
5. AJKM = ALKM 5. AAS Steps 3, 4

24.

25.

Since 2 sides and the included £ are equal in
measure and therefore =, you could prove the A =
using SAS. You could also use HL since the A are
rt. A.

Check students’ constructions.

TEST PREP

26.

27.

28.

29.

30.

A
Need ZXVZ = £ XWY for ASA.

J
From figure, 2 corr. side pairs and included Z pair
are =, i.e., SAS.

C

Alt. Int. 4 Thm. gives two = Z pairs, and one non-
included = side pair is given. AAS proves

AAED = ACEB.

G
For AAS, need RT = UW. So:
RT = UW
6y—2=2y+7
4 =9
y=225

No; check students’ drawings and constructions;
since the lengths of the corr. sides of the 2 A are
not equal, the 2 A are not = even if the corr. £ have
the same measure.

CHALLENGE AND EXTEND

31.

32.

Yes; the sum of the Z measures in each A must be
180°, which makes it possible to solve for x and y.
The value of xis 15, and the value of yis 12. Each
A has 4 measuring 82°, 68°, and 30°. VU = VU by
the Reflex. Prop. of =. So AVSU = AVTU by ASA
or AAS.

Statements Reasons

1. AABC is equil. 1. Given
2.AC=BC 2. Def. of equil. A
3. Cis mdpt. of DE. 3. Given
4.DC = EC 4. Def. of mdpt.
5. ZDAC and £ZEBC are 5. Given

=. and supp.
6. ZDAC and £ZEBC are 6. 4 that are = and

rt. 4. supp. are rt. 4.
7. ADAC and AEBC are 7. Def. of rt. A

rt. A.
8. ADAC = AEBC 8. HL Steps 4, 2
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33.

34.

A‘E\ D‘E\
B c E F

Case 1: Given rt. AABC and rt. ADEF with
/LA=/Dand AB = DE

Statements Reasons
1. LA= 4D 1. Given
2.AB= DE 2. Given
3.4B=/LE 3.Rt. £ = Thm.
4. AABC = ADEF 4. ASA Steps 1,2, 3

[N
B } C E t F

Case 2; given rt._AAlﬁ and rt. ADEF with
/A= /Dand BC = EF

Statements Reasons
1. LA=«D 1. Given
2.BC=EF 2. Given
3.4B=/LE 3.Rt. £ = Thm.
4. AABC = ADEF 4. ASA Steps 1, 3, 2

Third 4 Thm.; if the third £ pair is =, then the A are
also = by AAS.

SPIRAL REVIEW

35.

36.

X-intercept: y-intercept:
0=3x—-6 y=3(0) -6
6 = 3x y=-6
xX=2
y
4
| X
—4 o 4
—4
X-intercept: y-intercept:
0=—1x+4 y= _l(o)+4
1,_, 2 y=4 2
2*=
x=28

R

79

38.

37. x-intercept: y-intercept:
0=-5x+5 y=-50)+5
5x=5 y=>5
x=1

Y

EEaE

AC=10
¥ —6=10
X =16
x=4
(Discard x = —4 since AB > 0.)
AB=x+2=4+2=6
BC=x*—2x=42_2(4)=8

39. mZA+ m4LB+ m4£C =180

53.1 + 90 + m£C = 180
143.1 + m£ZC =180
mZ£C = 36.9°

4-6 TRIANGLE CONGRUENCE: CPCTC,

PAGES 260-265

CHECK IT OUT!

1. JL= NLand KL = ML, so JL = NL and KL = ML.
By Vert. 4 Thm., ZMLN = ZKLJ.
By SAS, AMLN = AKLJ.
By CPCTC, JK = NM = 41 ft

PR bisects ZQPS
and ZQRS.

Given

ZQPR= ZSPR
ZQRP= ZSRP

Def. of £ bisector

Reflex. Prop. of =

(aror=arsg)—>(Po=75)

ASA CPCTC

3. Statements Reasons
1. Jis mdpt. of KM and NL. | 1. Given
2.KJ= MJand LJ = NJ 2. Def. of mdpt.
3. LKJL = LMJIN 3. Vert. £ Thm.
4. AKJL = AMJIN 4. SAS Steps 2, 3
5. ZLKJ = ZNMJ or LJLK 5.CPCTC
= LJNM
6. KL || MN 6. Conv. of Alt. Int.
£ Thm.
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4. Use Distance Formula to find side lengths.

JK=1(@2 = (1) + (=) — (-2))?
—VeFT=VT0

KL= ((=2) — 2)% + (0 — (—1))?
=16 +1 =17

JL=((=2) = (=1))% + (0 — (-2))°
_Vita=+5

RS=1/(5-22+ (2 - 3)?
VBT T=V0

ST=1(1-52+ (1272
VBT = V1T

RT=v(1 -2+ (1-3)72
_Vi¥a=+5

So JK= RS, KL = ST, and JL = RT. Therefore,
AJKL = ARST by SSS, and LJKL = LRST by
CPCTC.

THINK AND DISCUSS
1. SASS UW=XZ LU= X LIW= LZ

2. AABC= ADEF

Cepare >
2a=2sp) ( AB=DE )
(LBEIAE] ( B_’IeE_F]
[ACIEAF) ( A_IED_F]
EXERCISES
GUIDED PRACTICE

1. Corr. £ and corr. sides

2. /BCA = /DCE by Vert. £ Thm, ZCBA =/CDE
by Rt. £ =Thm., and BC = DC (given). Therefore
AABC = AEDC by ASA. By CPCTC, AB = DE, so
AB=DE=6.3m.

3a. Def. of L b. Rt. Z = Thm.

c. Reflex. Prop. of = d. Def. of mdpt.

e. ARXS = ARXT f. CPCTC

4, Statements Reasons
1.AC = AD, CB= DB 1. Given
2.AB= AB 2. Reflex. Prop. of =
3. AACB = AADB 3.SSS Steps 1, 2
4. LCAB = £DAB 4. CPCTC
5. AB bisects ZCAD. 5. Def. of £ bisector
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5. Use Distance Formula to find side lengths.

EF =/ ((—1) — (-3)2 + (3 — 3)°
=V4+0=2

FG=1((-2) - (-3)% + (0 - 3)°
S VTT9=VT0

EG=/((=2) = (=1)% + (0 — 3)®
—ViT9=VT0

JK =0 =2 + ((-1) — (—1))?
=\V4+0=2

KL=1/(1—22 + @ - (-1))?
_VITS=vi0

JL=y/(1-07+@-(-1)°

=vV1+9 =10
So EF = JK, FG = KL, and EG = JL. Therefore
AEFG = AJKL by SSS, and LEFG = £JKL by
CPCTC.

. Use Distance Formula to find side lengths.

AB=1/(4—22+ (1 —23)?

=Vat+4=2V2

BC=+/(1 = 47 + (1) - 1)

AC=1/(1 =22 + (1) — 3)?
V1T T6=Vi7

RS =/((=3) — (=1))® + ((-2) — 0)°

ST=v(0 = (=3)) + ((—4) — (~2))?
N o

RT =/ (0 — (1) + ((=4) — 0)2
=v1+16 =17

So AB = RS, BC = ST, and AC = RT. Therefore
NAABC = ARSTby SSS, and ZACB = ZRTS by
CPCTC.

PRACTICE AND PROBLEM SOLVING
7. ZABC = LEDCby Rt. £ =Thm., ZACB = LECD

by Vert £ Thm., and BC = DC. So AABC = AEDC
by ASA. By CPCTC, AB = DE = 420 ft.

Statements Reasons
1. Mis mdpt. of PQand RS. | 1. Given
2. PM = QM, RM = SM 2. Def. of mdpt.
3. ZPMS = £/QMR 3. Vert. 4 Thm.
4. APMS = AQMR 4. SAS Steps 2, 3
5.QR = PS 5.CPCTC
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10.

11.

12.

Statements Reasons
1. WX=XY=YZ=ZW |1.Given
2. ZX = XZ 2. Reflex. Prop. of =
3. AWXZ= AYZX 3. SSS, steps 1, 2
4. LW= LY 4. CPCTC
Statements Reasons
1. G is mdpt. of FH. 1. Given
2. FG=HG 2. Def. of mdpt.
3.FG = HG 3. Def. of =.
4. Draw EG. 4. Exactly 1 line
through any 2 pts.
5.EG = EG 5. Reflex. Prop. of =
6. EF= EH 6. Given
7. AEGF = AEGH 7.SSS Steps 3, 5, 6
8. LEFG = LEHG 8. CPCTC
9.41=212 9. = Supp. Thm.
Statements Reasons
1. LM bisects ZJLK. 1. Given
2. LJLM = LKLM 2. Def. of £ bisector
3.JL = KL 3. Given
4. IM= LM 4. Reflex. Prop. of =
5. AJLM = AKLM 5. SAS Steps 3, 2, 4
6. JM = KM 6. CPCTC
7. Mis mdpt. of JK. 7. Def. of mdpt.
RS=1/(2— 0% + (4 — 0)
=vV4+16 =2V5
ST=V((=1) = 2)% + (4 — 3)?
=v9+1=V10
RT =/ ((=1) — 0)% + (3 — 0)?
=v1+9=V10
UV =V (=3) = (1) + (- 4) - 0)°
=vV4+16=2V5
VW =/ (4) — (=3))2 + (1) — (—4))?
=vV1+9=V10
UW =/ ((=4) = (=1)% + ((=1) - 0)?
=vo+i=vio
So RS = UV, ST = VW, and RT = UW. Therefore,
ARST = AUVWby SSS, and ZRST = ZUVW by
CPCTC.
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14.

15.

16a.

=v/9+4 =113

BC=1(2—-22+ ((-2) — 3)2
=y0+25=5

AC=1(2— (=) + (=2) — 1)?
=v/9+9=3/2

DE =/((=1) = 2) + ((-5) — (-3))?
—V353=VT

EF=/((=1) = (=1)% + (0 — (-5))°
=y0+25=5

DF =+/((=1) = 2)® + (0 — (=3))*
=v/9+9=3V2

So AB = DE, BC = EF, and CA = DF. Therefore,
AABC = ADEFby SSS, and £ZBAC = ZEDF by
CPCTC.

Statements

Reasons

1. AQRS is adj. to AQTS.

QS bisects ZRQT.

1. Given

LR=/T.
2. ZRQS = £TQS 2. Def. of £ bisector
3.Q5= QS 3. Reflex. Prop. of =
4. ARSQ = ATSQ 4. AAS Steps 1,2, 3
5.RS=TS 5.CPCTC
6. QS bisects RT. 6. Def. of bisector

Statements Reasons

1. Eis the mdpt. of AC | 1. Given

and BD.
2.AE= CE, BE= DE | 2. Def. of mdpt.
3. LAEB = LCED 3. Vert £ Thm.
4. AAEB = ACED 4. SAS Steps 2, 3
5.ZA=/C 5.CPCTC
6.AB| CD 6. Conv. of Alt. Int. &

Thm.

ZADB, LADC are rt. 4, hyp. lengths are =, corr.
leg lengths are =. So HL proves AADB = AADC.

Statements Reasons

1.AD 1 BC 1. Given
2. £ ADB and ZADC are | 2. Def. of L

rt. 4.
3. AADB and AADC 3. Def. of rt. A

are rt. A
4. AB=AC=20in. 4. Given
5.AB= AC 5. Def. of =
6. AD = AD 6. Reflex. Prop. of =
7. AADB = AADC 7.HL Steps 5, 6
8.BD= CD 8. CPCTC
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c. BD? + AD? = AB?
BD? + 10% = 202
BD = /400 — 100
~17.3in.
BC = 2BD ~ 34.6 in.

17. A are = by SAS.
x+11=2x-3

18. A are = by ASA.
4x+ 1 =6x—41

14 =x 42 = 2x
x=21
19. Statements Reasons
1. PS= RQ 1. Given
2.PS=RQ 2. Def. of =
3. m4L1 =ms4 3. Given
4. /1 = /4 4. Def. of =
5.5Q= QS 5. Reflex. Prop. of =
6. APSQ = ARQS 6. SAS Steps 2,4, 5
7.43 = /2 7.CPCTC
8.m4L3 = m4x2 8. Def. of =
20. Statements Reasons
1.mZ1 =mz2, 1. Given
m4£3 = mZ4
2. /41 = /L2, L3 = /L4 2. Def. of =
3.5Q=SQ 3. Reflex. Prop. of =
4. APSQ = ARSQ 4. ASA Steps 2, 3
5.PS=RS 5.CPCTC
6. PS= RS 6. Def. of =
21. Statements Reasons
1. PS= RQ, PQ = RS 1. Given
2.PS=RQ, PQ= RS |2.Def. of =
3.5Q=QS 3. Reflex. Prop. of =
4. APSQ = ARQS 4. SSS Steps 2, 3
5.43 = /2 5.CPCTC
6. PQ || RS 6. Conv. of Alt. Int. £
Thm.

22, Yes; AJKM = ALMKby SSS, so ZJKM = LLMK

by CPCTC. Therefore, JK || ML by Conv. of Alt. Int.

£ Thm.
23.

C D
The segs. CA, CD, and CB must be =.
ZACB = /DCB. If AACB = ADCB by SAS, then
AB = DB.
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TEST PREP

24. C
Only way to get a second £ pair = is first to prove A
are = and then to use CPCTC. But you would use
CPCTC to prove AC = AD directly.

25. G
LNK =NLM, so by CPCTC ZLNK = £ZNLM.
26.C 5
6x=x+§ 10x + y =40
Ex=2 y=40 —10x
= 1
2 =40 — 10-5
x=1 =35
2
27. G
Only corr. parts are ever used. = A, || lines, L lines
all are used.
28. B

RS=1/(3-22+@B-62=10
ST=v(2-6°+(6—-6°=4

RT=1/(6—3)2+ (6—-3°2=3V2
These lengths only match the A coordinates in B.

CHALLENGE AND EXTEND

29. Any diagonal on any face of the cube is the hyp.
of a rt. A whose legs are edges of the cube. Any 2
of these A are = by SAS (or LL). Therefore, any 2
diagonals are = by CPCTC.

30. Statements Reasons
1. Draw MK. 1. Through any 2 pts.
there is exactly 1 line.
2. MK = KM 2. Reflex. Prop. of =
3. JK=LM, JM=LK |3.Given
4. AJKM = ALMK 4.SSS Steps 2, 3
5.4d= /L 6. CPCTC
31. Statements Reasons
1. Ris the mdpt. of AB. | 1.Given
2.AR=BR 2. Def. of mdpt.
3.RS1 AB 3. Given
4. ZARS and £ZBRS 4. Def. of L
are rt. A
5. ZARS = /BRS 5.Rt. £ = Thm.
6. RS= RS 6. Reflex. Prop. of =
7. AARS = ABRS 7.SAS Steps 2, 5, 6
8.AS = BS 8.CPCTC
9. ZLASD = /BSC 9. Given
10. Sis the mdpt. of DC. | 10. Given
11.DS=CS 11. Def. of mdpt.
12. AASD = ABSC 12. SAS Steps 8, 9, 11
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32. LA = LE (given), ZBand 4D are rt. 4 (from figure),
and BC = CD (from figure). Therefore,
A ABC = AEDCby HL. By CPCTC, AB = DE.
By Pythag. Thm.,
CD? + DE® = CE?
DE? = 21” — 10°
AB = DE =+/441 — 100 =~ 18 ft
SPIRAL REVIEW
33. x= %
90 =90 + 84 + 93 + 88 + 91 + x/6
X =6(90) — (90 + 84 + 93 + 88 + 91) = 94

P, =3.95+0.08m
P,(75) = 3.95 + 0.08(75) = 9.95

P, = 0.10«min(m, 50) + 0.15.max(m — 50, 0)
P,(75) = 0.10(50) + 0.15(75 — 50) = 8.75
The second plan is cheaper.

34.

35.
36.
37.

reflection across the x-axis
translation (x, y) — (x =3, y — 4)

Yes; it is given that ZB = /D and BC = DC.
By Vert. £ Thm., ZBCA = ZDCE. Therefore,
AABC = AEDC by ASA.

4-7 INTRODUCTION TO COORDINATE
PROOF, PAGES 267-272

CHECKIT OUT!

1. You can place the longer leg along the
y-axis and the other leg along the x-axis.

y
4

—4—2‘%24

. Proof:
AABC s art. A with height AB and base BC.

The area of AABC = %bh

= %(4)(6) = 12 square units
By Mdpt. Formula, coordinates of
D= u, M) = (2, 3). The x-coord. of D is

2 2
height of AADB, and base is 6 units.

The area of AADB = %bh
= %(2)(6) = 6 square units
Since 6 = %(12), area of AADBis % area of AABC.
. Possible answer:
4 (4p. 4p)

(0, 4p)

(4p, 0)
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4. AABCis art. A with height 2j and base 2n.
The area of AABC = %bh

= %(217)(2]) = 2nj square units

By the Mdpt. Forumla, the coords. of D are
(n, j). The base of AABC is 2j units and the height
is n units.

So the area of AADB = %bh
= %(ZJ)(H) = nj square units

Since nj = %(2nj), the area of AADB is % the area of
AABC.

THINK AND DISCUSS

1. Possible answer: By using variables, your results

are not limited to specific numerical values.

. Possible answer: The way you position the figure
will affect the coords. assigned to the vertices and
therefore, your calculations.

. Possible answer: If you need to calculate the

coords. of a mdpt., assigning 2p allows you to avoid

using fractions.
Use origin as a vertex.

y

Center figure at origin.
y

Center side of figure at origin.

y

Use axes as sides of figure.

Y

EXERCISES
GUIDED PRACTICE
1. Possible answer: In coordinate geometry, a coord.

proof is one in which you position figures in the
coord. plane to prove a result.
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4. By the Mdpt. Forumla, the coords of A are (0, 3) and
the coords. of B are (4, 0).
By the Dist. Formula,

PQ=1/(0 - 8)% + (6 — 0)2
(82 +62 =64+ 36
=+/100 = 10 units.

AB=1/(0 — 42 + (3 — 0)?

=V(-42+32=1/16+9

=1/25 = 5 units.
So AB = %PO.
5. Possible answer:
y
(0, m)
X
0,0) (n, 0)
6. Possible answer:
y
(0, b) (a, b)
X
(0,0) (a,0)
7. y
pL(0,2a)
A
R (2b,0) x
(0,0) B Q

By the Mdpt. Formula, the coords. of A are (0, a)
and the coords of Bare (b, 0).
By the Dist. Formula,

PQ=1/(0 - 2b)° + (28> AB=4/(0 — b) + (a— 0)°

(—2b)? + (2a)? \V(=b)? + a°

—\Vab? + 452 b? + a2 units
=2V/b? + a° units
So AB = %PO.

PRACTICE AND PROBLEM SOLVING

8. Possible answer:
y

-2 |0 2

9. Possible answer:

84

10.

11.

12.

13.

14.

BC= \/(6 —0)2 + (10 — 10)? = 6 units.

EF=1/(6 — 0)2 + (5 — 5) = 6 units.
So EF = BC.

Possible answer:

0,2m)

Y

(2m, 2m)

X

(0,0)

2m, 0)

Possible answer:

Y
0, (3x, %)
X
(0,0) (3x,0)
y
D
A 0,2a) (2¢, 2a)
E F
(0,0 ¢ 0) x
B C

By the Mdpt. Formula, the coords. of E are (0, a)
and the coords of F are (2c, a).
By the Dist. Formula,

AD =1/(2¢c — 0)2 + (2a — 2a)°

= (2c)2 = 2c units.
Simlarly,

EF=1/(2c— 0% + (a— a)°

= (20)2 = 2c units.

So EF = AD.
Let endpts. be (x, y) and (z, w). By Mdpt. Formula,
+z y+w
©0.0)= (252 L2
x+z_| 2 2
5 =
x+z=0
zZ=-X
y+w
5 = 0
y+w=0
w=-y

Endpts are (x, y) and (—x, —J).
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15a.

16.

17.

18.
20.

21.

22.

. Total distance = EW + WC

=/B-02+(3-02+/(6-32+ (037>
=3V2+3V/2=6V2=85

Let A= (0,0), B=(a,0),and C=
Perimeter = AB + BC + CA

=a+\/(0—a)2+(2a—0)2+2a

(0, 2a).

= a(3 +/5) units
AABC has base AB, height AC.
1
A = —bh
rea 2b
= %(a)(Za) = a° square units

Let A=(0,0), B=(s,0), C= (s, ), and D= (0, ?).
Perimeter = AB+ BC + CD + DA

=S+ t+ s+ t=2s+ 2tunits
Area = £w = st square units
(n, n) 19. (p, 0)
V(=23.2 — (—25))2 + (31.4 — 31.5)% ~ 1.8 units
V(=24 — (=23.2))2 + (31.1 — 31.4)% ~ 0.9 units

V(=24 — (—25))% + (31.1 — 31.5)2 ~ 1.1 units
1.8 is twice 0.9. The dist. between 2 of the locations
is approx. twice the dist. between another 2
locations.
AB = /(70 — (=30)) + ((—30) — 50)2

=~ 128 nautical miles

Mdpt. of AB = (‘30 +70 50+ (=30)
2 2
= (20,10)
So, Pis the mdpt of AB.
1y
P Q

g

SLA7T NJIR, X

0] | 2 4

The area of the rect. is A = £w = 3(2) = 6 square
units. For ARST, the base is 3 units, and the height
is 1 unit. So the area of

ARST = lbh = l(s)(1) = 1.5 square units.

Since (6) = 1.5, the area of AFISTls — of the area

of the rect

85

23.

24,

25.

By Dist. Formula,
AB =1/ (x, — x)% + (¥

— y)? and

X1t X 2 (Y1t Yo 2
AM=\/( e AN R
_\/(X1+X2 ﬁ)2+(}’1+Y2_%)2
- 2 2 2 2
_\/(Xz x)% + 22 = 1)°
=%\/(X2_X1)2+(}/2_}/1)2
SoAM:%AB.
y
4..
L M
K P X
2 oy [ )
Proof: By Dist. Formula,
KL=1/(—2+2%+(1-3 2=\/o+ -
MP=+/(1-12+@B-1)2=y/014=2
LM =1/(=2 — 1) +(3— 2-/9+0=3
PK=yV(1+22+(1-12=y9+0=3

Thus KL = MP and LM = PK by Trans. Prop. of =
KL = MP and LM = PK by def. of =, and KM = MK
by Reflex. Prop. of =. Thus AKLM = AMPK by
SSS.

You are assuming the figure has a rt. £.

26a. BD = BC + CD

b.

=AE + CD
=28+ 10 = 38 in.
By Dist. Formula,
DE =4/ CD? + CE?
CE? = DE? — cD?
CE=126%—-10% = 24in.
B=(24,0); C= (24, 28); D=

(24, 38); E = (0, 28)

TEST PREP

27.
28.
29.

30.

B; Mdpt. Formula shows B is true.
F; G, H, and J are all possible vertices.
D; Perimeter=a+ b+ a+ b=2a+2b

147 2+8

H.
’ 2 2

=(3,5) =C

CHALLENGE AND EXTEND

31.
32.

(a+c b)

(n+p-n, h-h)=(p,0)

33. Possible answer: Rotate A 180° about (0, 0) and

translate by (0, 2s). The new coords. would be
(0, 0), (2s, 0), (O, 25).
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34. Eis intersection of 2 given lines. At E, y = gfx and

y= —ng+ 29.
9,__9
fx_ fx+ 29

g
2=x=2
F==9

Set eqns.

Combine like terms.
x=f Simplify.
Given

<

Subst.
Simplify.

m< < <

|| T

=Q ~|aQ—w|aQ
—-

9

SPIRAL REVIEW

—18 +1/18% — 4(8)(-5)

35. x=

36. x =

‘3+ =8V 4 4g90r-419

14+ \/(—1 — 4(3)(—10)
2(3)
2
=2o0r— 13
39. Think:
Use Alt. Int. 4 Thm.
2y + 24 =68
y=22

37. x=

1+ 11

6
38. Think:

Use Supp. Int. 4 Thm.
X+ 68 =180
x =112

40. A

BC \/ 3+124(1-32=2V2
AC=1(=3+42+(1-3%=+5
ED=3
DF=1/(2 - 02 + (-4 + 22 =2V2
EF=1/(2-32+ (-4 +2°%=+5
Therefore, AABC = AEDF by SSS, and
ZABC = /EDF by CPCTC.

4-8 ISOSCELES AND EQUILATRAL
TRIANGLES, PAGES 273-279

CHECK IT OUT!

1. 4.2 x 1013; since there are 6 months between
September and March, the £ measures will be
approx. the same between Earth and the star. By
the Conv. of the Isosc. A Thm., the A created are
isosc., and the dist. is the same.

2a. nZG=mZH=x
m4ZF+ mZG+ m£ZH =180
48 + x+ x= 180
2x =132
X = 66
Thus mZH = x = 66°.

= to each other.

b. m4ZN=m«P
6y =8y — 16
16 =2y
y=28
Thus mZN = 6y = 6(8) = 48°.
3. AJKL is equilateral.
4t—8=2t+1
2t =9
t =45
JL=2t+1
=2(45)+1=10
4. Proof:
By Mdpt. Formula, coords. of X are

( —2a+0 0+2b

5 ' 5 ) (—a, b), coords. of Yare

(235- 0’ 0 +22b) (a, b), and coords of Zare
—2a+2a 040

(F22t2a 040)_ 0,0

By Dist. Formula,

X2=+(©+a°+(©0- b2 =V + % and
YZ=1/(0-a°+(0-b>=Va +b?

Since XZ = YZ, XZ = YZ by definition. So AXYZis
isosc.

THINK AND DISCUSS

1. An equil. A is also an equiangular A, so the 3 4
have the same measure. They must add up to 180°
by the A Sum Thm. So each £ must measure 60°.

e

Equilateral: Equiangular:

ANJVAN

EXERCISES
GUIDED PRACTICE

1 K
j/\L
Pe 41m 7S

By the Ext. Z Thm., mZR = 35°. Since
mZ£R = mZ£S by the Conv. of the Isosc. A Thm.,
QR=QS=41m.

legs: KJand KL
base: JL
base 4: ZJand ZL
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11.

. Think: Use Isosc. A Thm., A Z Sum Thm., and

Vert. Z Thm.
m4£B=mZA = 31°
mZA + m4£ZB + mZABC = 180
31 + 31 + m£LABC = 180
mZABC = 118°
mZECD = mZABC =118°

. Think: Use Isosc. A Thm.and A Z Sum Thm.

m4J =m«sLK
m4J+ mZK+ m«£L =180
2m4ZK + 82 =180
2m/ZK= 98
mZK = 49°

. Think: Use Isosc. A Thm.

mZX =mzY
5t—13=3t+3
2t =16
t=8
msZX =5t—13 =27°

. Think: Use Isosc. A Thm.and A Z Sum Thm.

m£ZB=m«ZC = 2x
mMZA + m4LB + m4£ZC = 180
4x + 2x + 2x =180
8x= 180
x=225
mZA = 4x = 90°

. Think: Use Equilat. A Thm.and A Z Sum Thm.

/R=/S=/T
mZR + m4LS + m4LT =180
12y + 12y + 12y= 180
36y= 180
y=5

. Think: Use Equilat. A Thm. and A Z Sum Thm.

L= /M= /LN
mZL + mZM + m«ZN = 180
3(10x + 20) = 180

30x =120
xX=4
. Think: Use Equiang. A 10. Think: Use Equiang. A

Thm. Thm.
AB=BC=AC HJ = JK = HK

BC=AC HJ = JK
6y+2=—y+23 7t+ 15 =10t

7y =21 15 = 3t

y=3 t=5

BC=6y+2 JK =10t

=6(3)+2=20 =10(5) =50
Proof:

Itis given that AABC s rt. isosc., AB = BC, and X
is the mdpt. of AC. By Mdpt. Formula, coords. of X
0+2a 2a+0
2’ 2
AX = \/(a—0)2+(a—2a)2 = ay/2 and

BX=1/(a—0) + (a— a)® = avZ = AX. So
AAXB is isosc. by def. of an isosc. A.

are ( ) = (a, a). By Dist. Formula,

PRACTICE AND PROBLEM SOLVING

12. By £ Add. Post., mZATB = 80 — 40 = 40°.
mZBAT = 40° by Alt. Int. £ Thm. LATB = ZBAT by
def. of =. Since AABT is isosc. by Conv. of Isosc.
A Thm., BT = BA = 2.4 mi.

13. Think: use Isosc. A Thm., A Z Sum Thm., and
Vert. £ Thm.
mZB = mZACB
mZA + m4£B + mZACB = 180
96 + 2mZACB = 180
MZACB = 42°
mZDCE = mZACB = 42°
msZD =mZE
m«£D + m£ZE + m4£DCE = 180
2mZE + 42 =180
mZE = 69°

14. Think: Use Isosc. A Thm.and A Z Sum Thm.
mZU = m«ZS = 57°
m4£SRU + m4£S + m4ZU = 180
MmZ£ZSRT + m4£TRU + 57 + 57 = 180
2mZTRU = 66
mZTRU = 33°

15. m4ZD =mZE
x*=3x+10
X¥—3x—10=0
(x—5)(x+2)=0
x=5o0r-2
mZD + mZE + mZF = 180
X* + 3x+ 10 + mZF = 180
mZF= 180 — 50 or 180 — 8
= 130° or 172°

16. Think: Use Isosc. A Thm.and A Z Sum Thm.
MmZA =m«B = (6y + 1)°
MmZA + m£B+ msZC =180
26y +1)+21y+3=180
33y= 165
y="5°
mZA=6y+ 1 =31°
17. Think: Use Equilat. A Thm.and A Z Sum Thm.
LF=/G=/H
m£LF+ m£ZG+ m£ZH =180

Z =
3(2+14) 180

z+28=120
z=92
18. Think: Use Equilat. A Thm.and A Z Sum Thm.
LL=LM= LN

mZL + mZM + m«ZN = 180
3(1.5y — 12) = 180
y—8=40
y =48

87 Holt McDougal Geometry



19.

21.

22.
23.
24.
25.
26.

Think: 20. Think:
use Equiang. A Thm. use Equiang. A Thm.
BC=CD=BD XY=YZ=XZ
BC=CD XY =XZ
3 -5 —5,_
2x+2_4x+6 2x_2x 5
6X + 8 = 5x + 24 _1,
x=16 12O
_3 X =
BC= 2x+ 2 X7 XY
=3(16)+2=26 =2x
2 =2(10) = 20
Proof: It is given that AABC is isosc., AB = AC,

Pis mdpt. of AB, and Q is mdpt. of AC. By Mdpt.
Formula, coords. of P are (a, b), and coords. of Q
are (3a, b). By Dist. Formula,

PC = QB =V 9a° + b, so PC = QB by def. of =.
always

sometimes

sometimes

never

No; if a base Z is obtuse, the other base £ must
also be obtuse since they are =. But the sum of the
Z measures of the A cannot be > 180°.

27a. PS = PT, so by Isosc. A Thm.,

b.

28.

29.

MZLPTS = m£PST = 71°. By A Z Sum Thm,
mMZ£LSPT + m4£PTS + m4£PST = 180
mZSPT + 71 +71=180
mZSPT= 38°

PQ = PR, so by Isosc. A Thm.,

mZPQR = mZPRQ. By A £ Sum Thm,
mZ£ZPQR + m£ZPRQ + m£ZQPR = 180
2mZPQR + (MZQPS + m£SPT + m£TPR) = 180
2mZPQR + 18 + 38 + 18 = 180
2m£ZPQR= 106
mZPQR = 53°
mZPRQ = 53°

Let 3rd £ of A be /4.
mZ1 = m«Z4 = 58° (Alt. Int. £ Thm., Isosc. A Thm.)
mZ£2 + 58 + 58 = 180
mZ2 = 64°
mZ2 + m«£3 = 180 (supp. 4)
58 + m43 =180
m«4£3 = 122°

Let 3rd Z of left A be Z4.
m4£3 = mZ4 (Isosc. A Thm.)
m4£3 + mZ4 + 74 = 180
2m4£3 = 106
m«£3 = 53°
mZ£1 + mZ4 = 180 (supp. &)
mZ1 + 53 =180
m4£1=127°
Let 3rd £ of right A be £5.
m£2 = m«5 (Isosc. A Thm.)
mZ1 4+ mZ2 + m£5 = 180
127 + 2mZ£2 =180
m4£2 = 26.5°
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30.

31.

32.

33.

34.

Proof: It is given that AABC is isosc., BA = BC,
and Xis the mdpt. of AC. Assign the coords.

A(0, 2a), B(0, 0), and C(2a, 0). By the Mdpt.
Formula, coords. of X are (a, a). By Dist. Formula,
AX = XB= XC = aV2. So AAXB= ACXB by
SSS.

Check students’ drawings. The 4 are approx. 34°,
34°, and 112°. Conjecture should be that A is isosc.
Conjecture is correct since two short sides have
equal measure (\/53 units).

List all (unordered) triples of natural numbers such
that:

e at least two are equal

* sum of leg lengths > base length

e perimeter is 18

4 A:(5,5,8),(6,6,6), (7,7,4), (8,8, 2).

Inleft A:40 + x + x= 180
2x =140
x=70
In right A: x + 2(3y — 5) = 180
60 + 6y = 180
y=20
In left A: all Zs measure 60°.
In right A: obtuse £ measures
180° — 60° = 120°.
2(5x + 15) + 120 = 180
10x + 150 = 180

x=3
35. D
E A X A F
Statements Reasons
1. ADEF 1. Given
2. Draw the bisector 2. Every Z has a unique

of ZEDF so that it
intersects EF at X.

bisector.

3. LEDX = LFDX 3. Def. of £ bisector
4.DX = DX 4. Refl. Prop. of =
5. LE=/F 5. Given
6. AEDX = AFDX 6. AAS Steps 3, 5, 4
7. DE = DF 7.CPCTC
36a.£B=/C
b. Isosc. A Thm

c. Trans. Prop. of =
37. ADEF with ZD = LE = /ZF'is given. Since

38.

ZE = £F, DE = DF by Conv. of Isosc. A Thm.
Similarly, since £D = ZF, EF = DE. By the Trans.
Prop. of =, EF = DF. Combining the = statements,
DE = DF = EF, and ADEF is equil. by def.

By the Ext. Z Thm., m£C = 45°, so LA = ZC.

BC = AB by the Conv. of the isosc. A Thm. So the
distance to island C is the same as the distance
traveled from A to B.
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39. 1. AABC = £CBA (Given)
2. AB= CB (CPCTC)
3. AABC (Def. of Isosc. p)

40. Two sides of a A are = if and only if the 4 opp.
those sides are =.

41. Statements Reasons

1. AABC and ADEF
2. Draw E—l so that

1. Given

2. Through any 2 pts.

FG = CB. there is exactly 1 line.
3.FG=CB 3. Def. of = segs.
4.AC = DF 4. Given
5.Z4C, ZF are rt. 4. 5. Given
6.DF 1 EG 6. Def. of 1 lines
7.Z.DFGisrt. £ 7.Def.of rt. £
8.4DFG = «C 8.Rt. £ = Thm.

9. AABC = ADGF 9. SAS Steps 3, 8, 4
10. DG = AB 10. CPCTC
11.AB= DE 11. Given

12. DG = DE 12. Trans. Prop. of =

18. LG = LE 18. Isosc. A Thm.

14. Z/DFG = /DFE 14.Rt. £ = Thm.

15. ADGF = ADEF 15. AAS Steps 13, 14, 12
16. AABC = ADEF

16. Trans. Prop. of =

42. A
mZVUT = m£ZVTU
2mZVUT + mZVTU + m£TUV = 180
2mZVUT 4+ 20= 180
mZVUT = 80°
mZVUR + m£ZVUT = 90
mZ£VUR + 80 = 90

mZVUR= 10°
43. H 44. 135
y+10=3y—5 6t— 9 + 4t + 4t = 180
15 = 2y 14t =189
1 t=135
=7—
y="1"5
CHALLENGE AND EXTEND

45. ltis given that JK = JL, KM = KL, and mZJ = x°. By
the A Sum Thm.,
mZJKL + mZJLK + x° = 180°. By the Isosc. A

Thm., mZJKL = m£JLK. So 2(mZJLK) + x° = 180°.

or MZJLK = (%)9 Since MZKML = mZJLK,

mZKML = (%f by the Isosc. A Thm. By the

A Sum Thm.,, mZMKL + mZ£JLK + mZKML = 180°

ormZMKL = 180° — (1802— x)o _ (1802— x)o_

Simplifying gives mZMKL = x°.

46. Let A= (x, y).
4a° = szz p
=X+
= AC?
= (x—23)2 + }/2
=x2—4ax+4az+y2
= 48° — dax + 4a°
dax = 4a°
X=a
=+Vaa® - x°
=+a/3
(x.y) = (a aV3)

47. (2a, 0), (0, 2b), or any pt. on the L bisector of AB.

SPIRAL REVIEW

48. X +5x+4=0
(x+4)(x+1)=0

y

49. X*—4x+3=0
x=3)(x—-1)=0

X =-4 x=3or1
or —1
50. X —2x+1=0 51.m_%
(x=1)(x=1)=0 52 11
X=1 = _(_)
60—2
_ Yo ) _ Yo )
52.m_X2_X1 53.m_X2_X1
_—10—(—10)_0 11—-7
T 20— (-5 10-4
—4_2
6 3

54. Possible answer:
(0,9 (s, 9)

(0,0) (s,0)

READY TO GO ON? PAGE 281

1. ltis given that AC = BC, and DC = DC by Reflex.
Prop. of =. By the Rt. £ = Thm., ZACD = ZBCD.
Therefore, AACD = ABCD by SAS.

2. Statements Reasons

3.
5.

1. JK bisects ZMJN.
2. ZMJK = ZNJK
3. MJ= NJ

4. JK = JK

5. AMJK = ANJK

1. Given
2. Def. of £ bisector
3. Given
4. Reflex. Prop of =
5. SAS Steps 3, 2, 4

Yes, since SU = US.

4. No; need AC = DB.
. Yes; the A is uniquely

determined by ASA.
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8.

10.

11.

12.

Statements Reasons

1.CD || BEand DE || CB
2. Z/DEC = /BCE and

1. Given
2. Alt. Int. £ Thm.

/DCE = /BEC
3.CE=EC 3. Reflex. Prop of =
4. ADEC = ANBCE 4. ASA Steps 2, 3
5.4D = /B 5.CPCTC

Check students’ drawings; possible answer: vertices
at (0, 0), (9, 0), (9, 9), and (0, 9).

. Itis given that ABCD is a rect. M is the mdpt. of AB,

and N is the mdpt. of AD. Use coords. A(0, 0),
B(2a, 0), C(2a, 2b), and D(0, 2b). By Mdpt. Formula,

coords. of M are M, 042'—0) = (a, 0), and
coords. of N are (02;0 %) = (0, b).

Area of rect. ABCD = £w = (2a)(2b) = 4ab.

Area of AAMN = Lph = %ab, which is % the area
of rect. ABCD.

mZE =m«D = 2x°
m£C+ msZD + m£ZE =180
5x+ 2x+ 2x =180
9x =180
x =20
mZC = 5x = 100°

By Equiang. A Thm.,
RS =RT= ST
RS = RT
2w+ 5=8 — 4w
6w =3
w=0.5
ST=RS=2(05)+5=6

It is given that isosc. AJKL has coords. J(0, 0),
K(2a, 2b), and L(4a, 0). M is mdpt. of JK, and Nis
mdpt. of KL. By Mdpt. Formula, coords. of M are
(0 +2a 0+2b
2 7 2
(2a +4a 2b+0

) = (a, b), and coords. of N are

2 2
MK =/ (2a — a)® + (2b— b)® = V a® + b%, and
NK =1/ (2a—3a)° + 2b— b)? = V & + b°.

Thus MK = NK. So AKMN is isosc. by def. of
isosc. A.

) = (3a, b). By Dist. Formula,

STUDY GUIDE: REVIEW, PAGES 284-287

1. isosceles 2. corresponding angles
3. included side

LESSON 4-1
4. equiangular; equilat. 5. obtuse; scalene

90

LESSON 4-2
6. Think: Use Ext. £ Thm.

m4ZN + mZP = m(ext. ZQ)

y+y=120
y =60
mZN = y = 60°
7. Think: Use A Z Sum Thm.
mZL + mZM + m«ZN = 180
8x+2x+1+4+6x—1=180
16x= 180
x=1125
m4ZN =6x—1 =66.5°
LESSON 4-3
8. PR=XZ 9. /Y= /Q
10. m£ZCAD = m£ZACB 11. CD = AB
2x — 3 =47 3y+1=15—-4y
2x =50 7y=14
x=25 y=2
CD=3y+1=7
LESSON 4-4
12. Statements Reasons
1.AB= DE, DB= AE |1.Given
2. DA = AD 2. Reflex. Prop. of =
3. AADB = ADAE 3.SSS Steps 1, 2
13. Statements Reasons
1. GJbisects FH, 1. Given
and FH bisects GJ.
2.GK= JK, FK= HK |2.Def. of seg. bisector
3. LGKF = £JKH 3. Vert. £ Thm.
4. AFGK = AHJUK 4. SAS Steps 2, 3
14. BC=x* + 36 = (—6)® + 36 = 72
YZ=2x*=2(-6)> =72 = BC
BC=YZ £LC= /Z AC = XZ So AABC = AXYZ
by SAS.
15. PQ=y—-1=25-1=24
QR=y=25
PR=y* — (y-1)°—42=(25)2 - (24 —42=7
M= PQ; MN = QR; LN = PR.
So ALMN = APQR by SSS.
LESSON 4-5
16. Statements Reasons
1. Cis mdpt. of AG. 1. Given
2.GC=AC 2. Def. of mdpt
3.HA|| GB 3. Given
4. /ZHAC = /BGC 4. Alt. Int. £ Thm.
5. ZHCA = /BCG 5. Vert. £ Thm.
6. AHAC = ABGC 6. ASA Steps 4,2, 5
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17. Statements Reasons
1. WXL XZ YZ1L2ZX 1. Given
2. LWXZ, £LYZX are rt. 4. | 2. Def. of L
3. AWXZ, AYZX are rt. A. | 3. Def. of rt. A
4. XZ=27ZX 4. Reflex. Prop. of =
5 WZ=YX 5. Given
6. AWZX = AYXZ 6. HL Steps 5, 4
18. Statements Reasons
1. 4S5, ZV are rt. 4. 1. Given
2.4L8= 1LV 2.Rt. £ = Thm.
3. RT=UW 3. Given
4.RT = UW 4. Def. of =
5. m4LT=msW 5. Given
6. LT=1LW 6. Def. of =
7. ARST = AUVW 7. AAS Steps 2, 6, 4
LESSON 4-6
19. Statements Reasons
1. M is mdpt. of BD. 1. Given
2. MB= DM 2. Def. of mdpt.
3.BC=DC 3. Given
4. CM=CM 4. Reflex. Prop. of =
5. ACBM = ACDM 5.SSS Steps 2, 3, 4
6. 41 = /2 6. CPCTC
20. Statements Reasons
1.PQ = RQ 1. Given
2.PS=RS 2. Given
3.Q5= QS 3. Reflex. Prop. of =
4. APQS = ARQS 4.SSS Steps 1,2, 3
5. ZPQS = ZRQS 5.CPCTC
6. QS bisects ZPQR. 6. Def. of £ bisector
21, Statements Reasons
1. His mdpt. of GJ, Lis | 1. Given
mdpt. of MK.
2. GH = JH, ML = KL 2. Def. of mdpt.
3.GH=JH ML = KL |3.Def.of =
4. GJ= KM 4. Given
5. GH = KL 5. Div. Prop. of =
6.GM=KJ, /G = /K |6.Given
7. AGMH = AKJL 7. ASA Steps 5, 6
8. LGMH = LKJL 8.CPCTC

91

22. Check students’

drawings; e.g., (0, 0),

(r, 0), (0, 8)

23. Check students’

drawings; e.g., (0, 0),
(2p, 0), (2p, p), (0, p)

24. Check students’

drawings; e.g., (0, 0),

(8m, 0), (8m, 8m),
(0, 8m)

LESSON 4-7

y
(0, s)
X
(0,0) (r, 0)
y
0.p) @p. p)
X
(0,0) (2p, 0)
y
(0,8m) (8m, 8m)
X
0,0) (8m, 0)

25. Use coords. A(0, 0), B(2a, 0), C(2a, 2b), and
D(0, 2b). Then by Mdpt. Formula, the mdpt. coords
are E(a, 0), F(2a, b), G(a, 2b), and H(0, b). By Dist.

Formula, EF = /(2a — a2 + (b — 0)2 = v/ &2 + b2,

and GH= /(0 — a2 + (b — 2b)% = V &2 + b2
So EF = GH by def. of =.

26.

Use coords. P(0, 2b), Q(0, 0), and R(2a, 0). By

Mdpt. Formula, mdpt. coords are M(a, b). By Dist.
Formula, QM = \/(a— 0% + (b= 0)2 = V &2 + b,

PM=1/(a— 07+ (b—2b° = Va® + b, and

RM=1/(2a— a2+ (0 — b)2 = Va + b2 So
QM = PM = RM. By def., M is equidistant from

vertices of APQR.
Inart. A, a®+ b%> =%

27.

VB -32+(5-2°%=3,

V@ —22+ (2 - 5?2 =10,

V@ —-32+(5-5%=1and32+1%=(vV10)°.
Since 9 +1 =10, itisart. A.

LESSON 4-8

28. Think: Use Equilat. A Thm.and A Z Sum Thm.

mZK=m4ZL =m«4M

m£ZK + mZL + mZM = 180
3msZM = 180
3(45 — 3x) = 180

—45 = 9x

x=-5

29. Think: Use Conv. of Isosc. A Thm.

RS = RT
RS = RT

1.5y=2y—45

4.5 =0.5y
y=9

RS =15y=135
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30.

AB = BC
AB = BC
X+5=2x—3
8=x
Perimeter = AC + CD + AD
=2AB+ CD + CD
=2(x+5) +2(2x + 6)
=6x+ 22
= 6(8) + 22 = 70 units

CHAPTER TEST, PAGE 288

g A O N =

.Rt.A

. scalene A (AC = 4 by Pythag. Thm)
. isosc. A (AC = BC =4)

.scalene A (BD=4+3=7)

. M£LRTP = 2m«£ZRTS

mMZRTP + mZRTS = 180
3mZ£ZRTS =180
mZRTS = 60°
mZRTS + mZR + m£ZS =180
60 + mZR + 43 = 180

o mZR=77°
6. JL=XZ 7. LY =LK
8. LL=1sZ 9. YZ= KL
10. Statements Reasons
1. Tis mdpt. of PRand SQ. | 1. Given
2. PT=RT,ST=QT 2. Def. of mdpt.
3. ZPTS = LRTQ 3. Vert. 4 Thm.
4. APTS = ARTQ 4, SAS Steps 2, 3
11. Statements Reasons
1.ZH= /LK 1. Given
2. GJ bisects ZHGK. 2. Given
3. ZHGJ = LKGJ 3. Def. of £ bisector
4.JG = JG 4. Reflex. Prop. of =
5. AHGJ = AKGJ 5. AAS Steps 1, 3, 4
12. Statements Reasons
1.AB 1 AC,DC 1 DB 1. Given
2. ZBAC, ZCDBare rt. 4. | 2. Def. of L
3. AABC and ADCB are | 3.Def. of rt. A
rt. A.
4. AB=DC 4. Given
5.BC= CB 5. Reflex. Prop. of =
6. AABC = ADCB 6. HL Steps 5, 4
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13.

14.

15.

16.

17.

18.

Statements Reasons
1.PQ| SR 1. Given
2. ZQPR = £SRP 2. Alt. Int. £ Thm.
3.485=4£Q 3. Given
4.PR=RP 4. Reflex. Prop. of =
5. AQPR = ASRP 5. AAS Steps 2, 3, 4
6. ZSPR = ZQRP 6. CPCTC
7.PS|| QR 7. Conv. of Alt. Int. £
Thm.
y
(0,3m)
X
(4m, 0)

0,0 l

Use coords. A(0, 0), B(a, 0), C(a, a), and D(0, a). By

Dist. Formula,
AC =1/(a— 0%+ (a—0)® = aV2, and

BD=\/(0—a) + (a— 0)? = aV/2. Since
AC = BD, AC = BD by def. of =

Think: By Equilat. A Thm., m£ZF=mZ4£G = mZH.
3msZG = 180
3(5 —11y) =180
5—-11y=60
—11y=55
y=-5

Think: Use A Z Sum and Isosc. A Thms.
mZP 4+ mZQ + mZPRQ = 180
2(56) + m£ZPRQ = 180
mZPRQ = 68°
By Vert. Z and Isosc. A Thms.,
m£T = mZSRT = mZPRQ = 68°.
Using A Z Sum and Isosc. Thms.
m£S+ m4ZT + m£SRT = 180
m«£S + 2(68) = 180
m«£S = 44°

It is given that AABC is isosc. with coords. A(2a, 0),
B(0, 2b), and C(—2a, 0). D is mdpt. of AC, and E is
mdpt. pf AB. By Mdpt. Formula, coords. of
%, 0] = (0, 0)

D are , and coords. of E are

(2a+0 0+2b
2 2
AE =\/(a — 2a)%+ (b — 0)2 = \a+ b?, and
DE =1/(a — 0%+ (b — 0)2 =\ a’+ b2
Therefore, AE = DE and AAED is isosc.

) = (a, b). By Dist. Formula,
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